

























Battelle does not engage in research for advertising, sales promotion, or endorsement of our clients’ interests including 
raising investment capital or recommending investments decisions, or other publicity purposes, or for any use in litigation. 
Battelle endeavors at all times to produce work of the highest quality, consistent with our contract commitments. However, 
because of the research and/or experimental nature of this work the client undertakes the sole responsibility for the consequence 
of any use or misuse of, or inability to use, any information, apparatus, process or result obtained from Battelle, and Battelle, its 
employees, officers, or Trustees have no legal liability for the accuracy, adequacy, or efficacy thereof.  
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Key Metrics for SFAz Grants  
Summary Findings 
Based on Battelle’s survey of Science Foundation Arizona 
(SFAz) grantees across all of its programs from 2007 
through 2010 state funding, SFAz’s performance-based, 
competitive grant programs in R&D partnerships, 
technology commercialization and science, technology, 
engineering and math (STEM) talent advancement are 
demonstrating a growing record of success and tangible 
economic benefits:  
o Leverage in R&D funding from SFAz grants is 
rising and having broader economic and 
significant job impacts for Arizona over the first 
four years of funding: Among the combined 
$77.6 million in state funding to SFAz from 2007 
through 2009, $63.4 million has been invested in 
university and nonprofit research funding initiatives 
which resulted in an additional $199.5 million in 
industry match and non-state research funding raised 
in support of SFAz’s grant activities, or an additional 
$3.15 from non-state sources for every $1.00 in state 
funding.1 This amount of leveraged funds is up from 
last year’s cumulative total of $152.8 million and 
leverage per dollar figure of $3.06. State 21st Century 
funds have invested in grants generating 1,334 jobs, 
849 publications, 117 patents applied for or issued, 10 
technology licenses, and 15 companies created. 
In September 2010, the Governor’s Office of 
Economic Recovery (GOER) awarded SFAz $10 
million in funding from the American Recovery & 
Reinvestment Act (ARRA) for specific programs, of 
which $6.5 million was for research projects including 
$300,000 to incubate the Aerospace and Defense 
Initiative. While still in the early stage of work, the 
GOER investment has already produced 121 jobs, 
leveraged $2.6 million in additional research funding, 
and generated 2 scientific publications. 
The additional $199.5 million in industry match and 
non-state research funding represents new wealth 
brought into Arizona by SFAz’s research activities, 
and has economic multiplier impacts on Arizona’s 
economy. These broader economic impacts occur 
because of the successive cycles of spending, earning, 
                                                            
1 The leverage calculation is based only on those university and nonprofit research funding initiatives that 
involve an industry match or raising additional funds. These include CAA, SBC, and SRG awards and exclude 
GRF and STEM Education grants.  
 
SFAz Programs Continue to 
Expand Direct Cumulative 
Impacts: 
SFAz continues to make strong 
progress and generate significant 
impacts. Over the past year, SFAz 
grant programs have shown 
significant gains across a range of 
key outcomes. Over the year, SFAz 
grant programs have: 
 Increased total funds leveraged by 
industry match or other sources 
by $46.7M; in turn increased its 
leverage per dollar awarded by 
$.09 to $3.15 from non-state 
sources for every $1 in state 
funding. 
 Increased direct jobs associated 
with the grants by 373 to 1,524. 
 Increased patents filed or issued 
by 36 to 120. 
 Increased technology licenses by 
1 to 12. 
 Increased scientific publications 
by 408 to 1,168. 
 Increased Graduate Research 
Fellows by 40 to 263.  
 Increased student involvement in 
STEM education programs (both 
direct and indirect) with nearly 
81,000 impacted this year and  
4-year totals exceeding 240,000. 
 Increased teacher involvement in 
STEM education programs (both 
direct and indirect) by nearly 
2,600 to a 4-year total of 5,489. 
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and re-spending that add to the economic base of Arizona from the new wealth brought to 
Arizona from SFAz’s leveraged funds. Battelle’s analysis in applying an economic input-output 
model to measure these economic impacts finds an additional $232.5 million is generated due to 
the multiplier effects. 
o SFAz grants and their leveraged funds are supporting a significant number of jobs, with 
1,524 current jobs reported by grantees this year. In addition to these direct jobs, the grant 
programs and their additional leveraged funding generate multiplier effects throughout the 
economy and represent an additional 1,973 “job years” over the four-year period.2  
When measuring cumulative employment impacts, the value should be interpreted as job years. 
Job years convey a different type of job impact than the number of jobs because they are a 
measure of job stability. For example, an individual may have been hired in year one of a grant 
and have the same job in year two. While everyone would consider this one job, from an impact 
perspective it constitutes two job years.  
Direct jobs associated with the grants have steadily increased to 1,524. 
 
These same direct jobs can be expressed as job years in a cumulative sense with grants adding 
new jobs each year on top of the existing base. These building impacts and job years are 
represented in the bar chart below. The four-year cumulative job impacts sum to 3,828 direct job 
years from 2007 through 2010. 
The 1,973 indirect and induced job year impacts are on top of the 3,828 direct job years resulting 
from SFAz’s overall grant activities identified from Battelle’s survey of SFAz grant programs…so, in 
total, an estimated 5,801 job years result from just the research activities associated with SFAz’s 
grant funding over the 2007 to 2010 period.  
                                                            
2 For more detailed information on the approach to economic impact modeling for SFAz see the “Economic 































Over the longer term, SFAz’s programs that spur public-private research and development 
partnerships and technology commercialization throughout the State of Arizona will have even 
greater economic impacts through the private sector jobs created based upon new products 
developed and new start-up companies launched in Arizona. 
o SFAz grants are fueling innovation and discovery in Arizona. The key measures to track 
whether SFAz’s grant activities are well positioned to fuel future economic impacts for Arizona 
include publications of research results in peer-reviewed journals, patenting of intellectual 
property, licensing of intellectual property to industry and the formation of new technology 
businesses. In each of these measures, SFAz is demonstrating a growing innovation pipeline in 
only four years. As of June 2011, the cumulative impact of SFAz’s grant activities has generated 
1,168 publications, 120 patents filed and/or issued, 12 technology licenses in place, and 16 
technology company formations in Arizona. Most metrics have seen significant increases, even 
from last year, when SFAz’s cumulative grant activities were at 760 publications, 84 patents filed 
and issued, 11 technology licenses in place, and 16 technology companies formed in Arizona. 
It is not just the cumulative totals in measures of innovation that make SFAz stand out, but its 
greater productivity in translating research funding into innovation. SFAz’s research and 
development grants—with its focus on advancing university-industry partnerships and 
commercialization—perform well relative to the technology development activities typically 
found across the university research enterprise in Arizona with two of three key technology 
transfer metrics outperforming the university-wide averages.  
SFAz-supported projects generate: 
 One patent applied for or issued for every $2.1 million in total university research 
funding generated over the past four years, well ahead of the four-year Arizona 
university-wide average of one patent per $3.9 million in funding. 
 One license for every $20.6 million in total university research funding generated over 
the past four years, behind the four-year Arizona university-wide average of one license 
per $12.4 million. Licensed technologies are products or processes sold for commercial use. 
 One new company start-up for every $15.4 million in total university research funding 
generated over the past four years, well ahead of the four-year Arizona university-wide 
average of one start-up per $92.7 million. 
o SFAz STEM education initiatives are growing the next generation of talent in Arizona. 
Over their early four-year existence, STEM education activities have impacted more than 
240,000 students and 5,489 teachers at the K-12 and community college level either through 
direct or indirect participation. A survey of program quality ratings from both teachers and 
students conducted this year were very positive, with average ratings of 2.8 for teachers and 2.8 
for students out of a scale of 1 to 3, with 3 being the highest or “outstanding” rating. Several 
STEM initiatives require local matching funds and have received $5.5 million in additional match 
since their inception.  
SFAz also is advancing the growth in top talent across STEM fields with support for 263 
graduate fellowships for PhD students in STEM fields, for which research universities in Arizona 
have contributed another $15.5 million in university funds and tuition scholarships. 
o SFAz’s R&D grant activities have statewide impacts. SFAz works with research universities 
and non-profit research and development organizations across the state—and the impacts of 
SFAz’s grant activities in terms of leveraged funds raised, direct jobs created, and innovation 
measures occurs across Central, Northern and Southern Arizona.  
o In direct jobs resulting from SFAz funded research grants, 661 were located in Central 














Current Direct Employment by Primary Region Servedo The leveraged funding from industry 
match and non-state research funding 
sources also were widely distributed 
with $64.4 million in Central Arizona, 
$6.0 million in Northern Arizona and 
$89.3 million in Southern Arizona. This 
is equivalent to additional indirect and 
induced job-year impacts from the 
economic multipliers associated with 
the leveraged funding raised of 856 job 
years for Central Arizona, 109 for 
Northern Arizona and 1,008 for 
Southern Arizona. 
o Innovation measures, particularly from patents, licenses and new company formations 
resulting from SFAz grants are concentrated more in and around Central and Southern 
Arizona, reflecting their role in the majority of grants, although in research publications all 
three regions report significant totals.  
 
Summary Highlights by SFAz Grant Programs 
University and Nonprofit Research Funding Initiatives 
Background: SFAz supports three major research funding initiatives, including: 
o Strategic Research Group (SRG) grants, which seed strategic collaborations between 
Arizona’s nonprofit research-performing institutions and industry partners in order to create 
economic advantages for the state.3 There have been 13 2007 SRG grants, 6 2008 grants, 6 
2009 grants, and 4 2010 grants for a 4-year total of 29 SRG grants. 
o Small Business Catalytic (SBC) grants, which invest in technologies being developed at 
Arizona’s research-performing institutions to allow a researcher to begin to move a concept 
toward company creation up to the point where federal research grants or venture capital 
funding can support the project. There have been 14 total SBC grants, with 8 in 2007 and 6 
in 2008.4  
o Competitive Advantage Awards (CAA), which funds projects that offer sound potential 
to secure significant federal grants with strategic focus in three primary areas—sustainable 
systems, information communication technologies, and the biosciences. There have been 57 
total CAA grants awarded with 26 in 2007 and 31 in 2008. 
Key metrics for the university and nonprofit research funding initiatives span the continuum from 
discoveries to commercialization, and include scientific publications, patents filed and issued, 
technology licenses, companies created, jobs created from the research activity, dollars leveraged 
from other sources, industry match and talent development. 
   
                                                            
3 As a 501(c)(3) nonprofit, Science Foundation Arizona may only provide funding to public universities and 
other nonprofit organizations for scientific, medical and engineering research and education. 




o SFAz cumulative grant funding for university and nonprofit research funding initiatives has 
totaled $63.4 million from 2007 through 2010 with an additional $6.2 million funded by 
GOER/ARRA. Grant recipients have used this to leverage an additional $199.5 million in 
total matching funds—$42.4 million in industry match from the SRG program and 
$157.1 million in other sources beyond the original funding. In addition, the GOER/ARRA 
funded 2010 SRG grants have raised $6.2 million in industry match and $2.6 million from 
other sources. Additional dollars come through a variety of sources including federal, foundation, 
venture capital, or additional university or industry funding beyond the original match.  
o For every $1 funded by SFAz in university and nonprofit research funding initiatives, $3.15 
has been leveraged from other sources.  
 The SRG ($86.9 million from non-ARRA funded grants) and CAA ($46.8 million) 
programs have brought in the vast majority of the $157.1 million in cumulative 
funds leveraged from other sources, accounting for 55% and 30% of funds, 
respectively. This is due to the structure of each program as the SRG has a match 
requirement and the CAA was designed as bridge grants with the expectation of 
leveraging funds.  
o Among the SFAz grants focused on university research, the cumulative, 4-year total number 
of scientific publications has reached 888. About half (466 publications) of these 
publications were related to research conducted under the CAA program which is not 
surprising given its strong focus on fundamental research.5   
o SFAz grant recipients have generated strong patent activity, with 95 patents filed in just a 4-
year period. Given the young nature of these grant programs, just 22 patents have been 
issued thus far, although in just the last year the number of patents issued has increased from 
just 8 to 22. Participants in each of the three major programs have had substantial numbers 
of patent applications with the SBC leading the way in both applications and patents issued 
reflecting the programs’ focus on technology commercialization from Arizona’s research-
performing institutions. 
o A total of 12 technology licenses have been issued across SRG-SBC-CAA programs. The 
SBC program has been responsible for 7 of these 12 technology licenses to date.  
o Since these programs began, a total of 16 companies have been created, primarily out of the 
SRG and SBC grant programs. SRG grants have led to the formation of 8 companies. The 
SBC, which has generated 5 companies to date, is specifically designed to act as a “catalyst” 
for company development with seed funds targeted at research with high-impact commercial 
potential. The remaining 3 companies were formed under the CAA program. 
o University and nonprofit research funding initiatives and partnerships supported by SFAz 
have combined to create 1,490 jobs including jobs related directly to SFAz funding to non-
profit research performing institutions and additional jobs funded by industry.  
o A further benefit of the SFAz grants is developing young research talent within Arizona’s 
universities. The SRG, SBC, and CAA programs combine to employ 623 student researchers 
including undergraduates, graduate students, and post-doctoral researchers. Graduate 
students make up 45% of these student jobs. 
 
                                                            
5 The data presented here for University and Nonprofit Research Initiatives will not match totals presented in 
the previous section as those totals include metrics/outcomes associated with grants funded under the Stardust 
Director’s Fund (SDF) and even the GRF that had impacts included in those totals including: publications 
(SDF had 4; GRF had 276); patent applications (SDF had 3); and total jobs (SDF had 34).  
6 
 
Graduate Research Fellowships 
Background: Graduate Research Fellowships (GRF) are designed by SFAz to recruit the best 
and brightest graduate-level students in science, math and engineering from Arizona and beyond. 
The Fellowships were designed to create a “culture of research, excellence, and innovation” and plant 
the seed that Arizona is competitive with the nation’s best universities. This effort can transform 
Arizona’s competent graduate programs into world-competitive programs while developing a work 
force pipeline to meet the needs of Arizona’s technology-related employers. 
Annual metrics reports for the GRF program will focus on key outcomes related to post-doctoral 
research and placement of PhD fellows in industry and academic positions once they graduate. Given 
the GRF program is relatively new (only in place for four years), the three participating universities 
report that just one of the Fellows has received their Doctorate degree. Therefore, outcomes and 
metrics reported here are limited to total Fellows and their cumulative output of scientific 
publications. However, it is important to recognize the pathway to a PhD for most includes receipt 
of a Master’s degree at an intermediate stage. Roughly half of the current Fellows have received a 
Master’s degree, including a number of MS degrees in engineering. Notably, the GRF program 
benefits K-12 education in Arizona as Fellows participate in STEM activities in elementary, middle 
and high schools throughout the state. 
Key Findings: 
o Since its inception in 2007, SFAz has funded 263 Graduate Research Fellowships in science, 
technology, engineering and math (STEM) fields at Arizona’s three major universities—the 
University of Arizona (124 fellows), Arizona State University (116 fellows), and Northern 
Arizona University (23 fellows).  
o The 263 graduate students supported through the GRF program have generated a 
cumulative total of 276 scientific research publications as either an author or co-author.  
o Although the GRF program does not require or leverage industry dollars, it has consistently 
leveraged significant tuition credits and waivers through agreements with the three 
participating State universities. Battelle has estimated that for the $18.2 million awarded by 
SFAz to Fellows from 2007 through 2010, $15.5 million in university funds have been 
leveraged. This represents $0.85 in additional funds leveraged for each $1.00 awarded by 
SFAz.  
STEM Education Programs 
Background: SFAz supports programs that improve math and science instruction and learning. Last 
year, the programs were expanded to include community college students and teachers. These grants 
include engaging motivated math and science teachers in paid laboratory research internships to 
update their knowledge and bring it back to the classroom. Also, these grants seek to broaden the 
participation of K-12/community college students—particularly those from rural and underserved 
communities—in scientific discovery activities with researchers and engineers. 
To augment these programs, SFAz launched the STEM Initiative (Science, Technology, Engineering, 
and Math) in 2008 with private funds to build the high-skilled foundation for Arizona’s 21st Century 
knowledge-based economy. 





o For the current school year ending June 2011, across all SFAz STEM education programs 
there were 80,903 student and 2,589 teacher participants involved either directly or 
indirectly. This brings the cumulative number of students involved during the four-year 
period to 240,591 and the cumulative number of teachers involved to 5,489.  
o For the current year, the types of students served has strongly emphasized diversity, with 
79.6% considered low income, 27.1% coming from rural areas, and 5.0% Native American.  
o Program quality ratings by teachers in the Teacher Discovery Program were very positive 
with an average quality rating of 2.9 out of 3, and 87% judging the programs to be 
“outstanding.” Just 2% of teachers indicated that the programs need improvement, out of 
the 185 teachers responding to the SFAz survey administered by grantees. 
o Similarly, students participating in the Student Discovery Program also rated the programs 
highly, with an average quality rating of 2.8 out of 3, and 84% finding the programs 
“outstanding.” Just 2% of students indicated that the programs need improvement, out of 
4,551 students responding to the survey. 
o Students taking SFAz-sponsored Discovery programs overwhelmingly expressed an interest 
in pursuing more advanced science and math courses, with 91% indicating more interest in 
taking advanced math and science since participating in the SFAz program out of 4,157 
responding to that question in the survey. 
o In addition to the more established SFAz Discovery programs, relatively new “Mathematics 
and Science Achievement” (MSAG) Student and Teacher programs are finishing their 
second academic year. Early outcomes from these new programs are already demonstrating 
an impact with the Student programs reaching 2,468 students this school year with a 
generally positive overall rating by students (2.7 out of 3). 
o Expanding this year, with funding from GOER and ARRA, Engineering Pathways, a rural 
student-focused program designed to create student interest and enthusiasm for STEM 
careers, better prepare students in math and science, and offer early college, industry-driven 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Battelle is the world’s largest independent research and development organization, 
providing innovative solutions to the world’s most pressing needs through its four global 
businesses: Laboratory Management, National Security, Energy, Environment and 
Material Sciences, and Health and Life Sciences. It advances scientific discovery and 
application by conducting $6.5 billion in global R&D annually through contract research, 
laboratory management and technology commercialization. Headquartered in Columbus, 
Ohio, Battelle oversees 22,000 employees in more than 130 cities worldwide, including 
seven national laboratories that Battelle manages or co-manages for the U.S. Department of 
Energy and the U.S. Department of Homeland Security, and one international nuclear 
laboratory in the United Kingdom. 
Battelle also is one of the nation’s leading charitable trusts focusing on societal and 
economic impact and actively supporting and promoting science and math education. 
 
